The international pattern of obesity is only partly understood. While in developed countries the association between education and obesity is inverse, in the developing world social distribution of obesity is less predictable. We examined obesity patterns in three countries of Central and Eastern Europe (CEE): Russia, Poland and the Czech Republic, middle-income post-communist countries undergoing social and economic transition. The prevalence of obesity was inversely associated with education of individuals in our three samples of Central and Eastern European populations. In agreement with previous findings, the inverse socioeconomic gradient was more pronounced in the Czech Republic and Poland, countries with higher Gross National Product (GNP) than Russia. In addition, obesity was more common in Russian women than in Czech or Polish women while Russian men were less obese than Czech or Polish men. These findings are consistent with the hypothesis that the social gradient in obesity differs between populations -it is more likely to find a reverse association between socioeconomic position and prevalence of obesity in the more westernized countries with higher population income.
INTRODUCTION
Obesity is generally accepted as a risk factor for wide range of health outcomes, such as all cause mortality, cardiovascular mortality and morbidity or work disability (1) . The international pattern is important for the epidemiology of obesity. Firstly, with respect to variation between countries, a recent report on 24 European countries has found that in both genders, obesity was more common in poorer countries of Europe; the highest prevalence of obesity was found in countries of Central and Eastern Europe (2). Ezzati et al. (3) has proposed inverse U-shape association between BMI and national income (with peak in BMI at about 12,500 USD in women and 17,000 USD in men). The countries of Central and Eastern Europe are among those with the highest BMI levels.
Second, within countries, obesity has been shown repeatedly to be inversely associated with socioeconomic status in developed countries (4) but the pattern seems to differ between high and low income countries. Monteiro et al. (5) reported that obesity among 20-49 years old women, belonging to the lower socioeconomic group, was of low prevalence in low-income countries but reached high rates in upper-middle income countries. Monteiro (5) predicts inverse association between BMI and GNP at these levels of GNP. Their model also predicts the largest inequalities in the Czech Republic and the smallest in Russia. We wanted to test whether Monteiro's inequality hypothesis could be used in these three CEE countries and to assess the levels of obesity in the region.
MATERIAL AND METHODS

Data
The data come from the baseline (wave 1) data of the Health, Alcohol and Psychosocial factors in Eastern Europe (HAPIEE) study, a study of urban samples in Russia, Poland and the Czech Republic (see 6 for detailed description of the study). The data for wave 1 of the study were collected in [2002] [2003] [2004] [2005] . In each country a sample of men and women 45-69 years old, stratified by gender and 5-year-age group was randomly chosen from population registers, and selected individuals were invited to participate in the study. The data analysed in this report were collected by a structured questionnaire and by the examination. Valid measurements of height, weight and valid data on age, sex and education were available for 25,482 men and women.
Variables
Measured height and weight were used in calculating bodymass index (BMI, kg/m 2 ) of individuals. Obesity was then defined as BMI>30 kg/m 2 . We used the highest level of completed education as the indicator of socioeconomic status. We categorised completed educational level into 4 categories: primary or less, vocational, secondary and university education.
Statistical Analysis
We calculated age-standardised rates of obesity for each country, gender and educational level. We used Stata (version 8) statistical package.
RESULTS
In our sample, the prevalence of obesity (body-mass index > 30 kg/m 2 ) was extremely high (Table 1) . It ranged from 21% (Russia) to 30% (the Czech Republic) in men and from 32% (the Czech Republic) to 47% (Russia) in women. More than 70% of study subjects were overweight (body-mass index > 25 kg/m 2 ). Table 1 also displays prevalence of obesity by educational level. While there is strong inverse relationship between education and prevalence of obesity both in men and women in the Czech Republic, the association is much weaker (but highly significant, p<0.001) in Polish men and there is non-significant association between obesity and education in Russian men. Among women, the association is strong and highly significant (p<0.001) in all 3 countries.
DISCUSSION AND CONCLUSIONS
We have shown that the prevalence of obesity is inversely associated with education of individuals in our 3 large middle-aged samples of Central and Eastern European populations. We have also shown that obesity is more common in women than in men in our populations. The gender difference increased with decreasing levels of GNP. This is consistent with paper by Rabin and colleagues (2) who showed that the gender differences in prevalence of obesity were the highest in poorer European countries, such as Romania and Russia.
In our data, educational gradient was more pronounced in women than in men in all 3 populations. This is consistent with previous findings of Molarius and colleagues (7) in 26 MONICA study populations. In all populations in their data analysis, women with higher education were leaner than women with lower education, and about half of men populations showed similar significant inverse association between education and BMI. In virtually all their populations, inverse educational gradient in BMI was clearer in women than in men.
Consistently with findings by Monteiro et al. (5), the inverse socioeconomic gradient was more pronounced in the Czech Republic and Poland, countries with higher GNP than Russia. These results support the hypothesis that the socioeconomic distribution of obesity differs by stage of country social and economic development. 
What this Paper Adds
• Obesity is major global problem. In Europe, obesity was more common in poorer countries; the highest prevalence of obesity was found in countries of Central and Eastern Europe.
• Within countries, obesity has been shown repeatedly to be inversely associated with socioeconomic status in developed countries. In the developing world, social distribution of obesity is less predictable.
• This study of Russian, Czech and Polish populations enables us to investigate the associations in post-communist countries undergoing social and economic transition.
• The inverse socioeconomic gradient in obesity was more pronounced in the Czech Republic and Poland, countries with higher GNP than Russia.
• Obesity was more common in Russian women than in Czech or Polish women while Russian men were less obese than Czech or Polish men.
Policy Implications
Social position influences the risk of obesity, and three countries described in this paper are among those European nations with increasing social inequalities. Any intervention that aims to target the high risk groups should consider social gradient, particularly as obesity levels are increasing rapidly. The observation of gender differences is important to plan gender specific public health interventions.
